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Summary. The cytokeratins are the intermediate 
filament proteins characteristic of epithelial cells. In 
human cells, some 20 different cytokeratin isotypes 
have been identified. Epithelia1 cells express between 
two and ten cytokeratin isotypes and the consequent 
profile which reflects both epithelial type and 
differentiation status may be useful in tumour diagnosis. 
The transitional epithelium or urothelium of the 
urinary tract shows alterations in the expression and 
configuration of cytokeratin isotypes related to 
stratification and differentiation. In transitional cell 
carcinoma, changes in cytokeratin profile may provide 
information of potential diagnostic and prognostic 
significance. The intensification of immunolabelling 
with some CK8 and CK18 antibodies may underly an 
active role in tumour invasion and foci of CK17-positive 
cells may represent proliferating populations. Loss of 
CK13 is a marker of grade and stage and de novo 
expression of CK14 is indicative of squamous 
differentiation and an unfavourable prognosis. However, 
perhaps the most important recent finding i s  the 
demonstration that a normal CK20 expression pattern is 
predictive of tumour non-recurrence and can be used to 
make an objective differential diagnosis between 
transitional cell papilloma and carcinoma. This review 
will consider cytokeratin expression in urothelium and 
discuss the application of cytokeratin typing to the 
diagnosis and prognosis of patients with TCC. 
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Introduction 
The 1980s saw an explosion of interest in the 
cytokeratins, centred on research into their basic 
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biological function, but which found practical 
applications in histopathology. In the past decade, 
progress has been steady, rather than spectacular. 
Nevertheless, new findings have emerged and it is now 
timely to re-examine the cytokeratins in the context of 
normal and malignant urothelium. 
Cytokeratin isotypes 
The cytokeratins are a complex group of water- 
insoluble polypeptides, ranging in size from 40,000- 
68,000 Mr. Cytokeratins form the 10nm intermediate 
filament (IF) cytoskeleton in the majority of cells of 
epithelial and mesothelial derivation. In human cells, 20 
cytokeratin isotypes have been identified. The different 
isotypes have been ranked from largest (CK1: 68,000 
Mr) through to smallest (CK19: 40,000 Mr), with the 
most recently identified 46,000 Mr cytokeratin 
designated CK20 (Moll et al., 1990). With the exception 
of kidney podocytes and lens epithelium, each type of 
epithelial cell expresses a characteristic combination of 
two to ten cytokeratin isotypes (Moll et al., 1982). Thus, 
normal epithelial cells in vivo or in vitro can be 
identified with respect to their cytokeratin isotype 
profile. 
The  characteristic cytokeratin profiles of the 
different normal epithelial cell types tend to be retained 
following malignant transformation and this feature may 
be exploited in tumour diagnosis (reviewed Miettinen, 
1993a; Lane and Alexander, 1990). However, some 
caution is needed, as the cytokeratin profiles of epithelial 
cells are fundamentally a reflection of functional 
differentiation, rather than tissue of origin. Thus, meta- 
plastic cells express cytokeratin profiles characteristic of 
their morphology, and dedifferentiation can result in 
convergence of cytokeratin expression profiles. 
Cytokeratin isotypes are classified as members of 
either the small, acidic (7)rpe I) or larger, basic (Type 11) 
cytokeratin subfamilies. It is thought that the two 
cytokeratin subfamilies arose through gene duplication 
and subsequent divergence of the CK8 and CK18 







